Identification and partial characterization by chemical cross-linking of a binding protein for tissue-type plasminogen activator (t-PA) on rat hepatoma cells. A plasminogen activator inhibitor type 1-independent t-PA receptor.
Plasma tissue-type plasminogen activator (t-PA) is cleared rapidly in vivo by the liver. Previous studies with the human hepatoma cell line HepG2 have identified a clearance system for t-PA modulated by plasminogen activator inhibitor type 1 (PAI-1). In the present study, a rat hepatoma cell line MH1C1 is shown to contain a PAI-1-independent t-PA clearance system. At 4 degrees C, binding of 125I-t-PA to MH1C1 cells was rapid, specific, and saturable. Scatchard analysis of the binding data yielded a mean estimate of 105,000 high affinity binding sites per cell (Kd = 4.1 nM). When the bound ligand was analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, the majority (about 90%) of the specific binding was in the form of uncomplexed 125I-t-PA. This is in contrast to HepG2 cells in which specific binding was mainly in the form of a sodium dodecyl sulfate-stable 125I-t-PA.PAI-1 complex. When availability of matrix-associated PAI-1 was blocked by preincubation with anti-PAI-1 antibody or removed by elastase treatment, specific 125I-t-PA binding to MH1C1 cells was unaffected, whereas most of the specific 125I-t-PA binding to HepG2 cells was abolished. Furthermore, when the active site of t-PA was inactivated with diisopropyl fluorophosphate, the diisopropyl fluorophosphate-t-PA specifically competed for binding of 125I-t-PA to MH1C1 cells, but failed to block specific 125I-t-PA binding to HepG2 cells. At 37 degrees C, PAI-1-independent t-PA binding to MH1C1 cells was followed by ligand uptake and degradation with kinetics similar to that seen in HepG2 cells. Chemical cross-linking of t-PA to MH1C1 cells revealed a specific t-PA binding protein with a molecular mass of about 500,000 daltons. Ligand-receptor complexes generated by chemical cross-linking were immunoprecipitable by anti-t-PA antibody but not by anti-PAI-1 antibody, further supporting the finding that binding of t-PA to MH1C1 cells is PAI-1-independent.